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a substrate holder configured to hold a substrate; 

an electrolyte cell configured to receive the substrate in a processing position; 
an actuator connected to the substrate holder, the actuator being configured 
to adjustably position the substrate relative to the electrolyte cell; and 

a sensor configured to sense an electric current density" across the seed 

layer. 



(Amended) An apparatus for electro-chemically depositing a metal film on a 
seed layer disposed on a substrate, comprising: 
1 w a substrate holder configured to hold a substrate; 

(/~~^^ an electrolyte cell having a body portion and an overflow portion, the overflow 

portion defining an opening for receiving the substrate in a processing position; and 

an actuator connected to the substrate holder, the actuator being configured 
to adjustably position the substrate relative to the body portion of the electrolyte cell. 

% 

J5. (Amended) An apparatus for electro-chemically depositing a metal film on a 
seed layer disposed on a substrate, comprising; 

a substrate holder configured to hold a substrate; 

an electrolyte cell configured to receive the substrate in a processing position; 
an actuator connected to the substrate holder, the actuator being configured 
to bow the substrate relative to the electrolyte cell. 



'7. (Cancelled) A method of controlling uniformity in a deposition depth of a 
metal film from the center of the seecr layer on a substrate to the periphery of the 
seed layer on the substrate, the method comprising: 

inserting a substrate having a seed layer into an electrolyte ceB; and 
adjusting the position <rf4he seed layer within the electrolyte cell to provide a 
desired uniformity of the m^fal film deposition depth. 

8. (Cancelled) Th# method of claim 7, wherein said adjusting the position 
comprises adjusting the vertical height of the substrate within the electrolyte cell. 



9. (Cancelled) The method of claim 7, further comprising determining the 
uniformity in deposition depth of metal film deposited on the seed layer for a 
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substrate in a plurality of positions from the center of the substrate to the periphery 
of the substra^. 




^ yftl (Amended) A method of controlling uniformity in a deposition depth of a 
metal film from the center of a seed layer on a substrate to the periphery of the seed 
layer, the method comprising: 

inserting a substrate having a^eedlayer ihto an electrolyte cell; and 

bowing the substrate relative to the electrolyte cell. 

{ yf. (Amended) The method of claim y) t wherein sensing the uniformity of the 
electric current density is performed after the substrate has been removed from the 
electrolyte cell. 

12. (Amended) A method for controlling uniformity of a deposition depth of a 
metal film from the center of a seed layer on a substrate to the periphery of the seed 
layer, the method comprising: 

inserting a substrate having a' seed layer into an electrolyte cell; and 
adjusting the horizontal position^Tthe substrate within the electrolyte cell. 




13. (Cancelled) A method fop^electro-chemically depositing a metal film on a 
substrate having a metal seed layer, the method comprising: 

disposing the substrate in an electrolyte cell that is configured to receive the 
substrate; and 

adjustably positioning the substrate relative to the electrolyte cell. 



14. (Cancelled) The method of claim 13, further comprising determining the 

// 

uniformity of the deposition depth of metal film on the substrate along a radius from 
the center of the substrate to the periphery of the substrate. 



15. (Cancelled) The method of claim 14, wherein the determining the uniformity 
of the deposition depth of the metal film includes measuring the thickness of the 
metal film. / 
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1 / (Amended) A method for electro-chemically depositing a metal film on a 

substrate having a metal seed layer, the method comprising: _ 

^ — 'disposino a substrate in an electrolyte cell havina a body portion and an 
( overflow portions the overflow portion defining an opening for reoeiving'the substrate 
irra"prdce§sing position; and 

adjustabl y positio ning the substrate relative to the body portion of the 
electrolyte cell. 

(Amended) The method of claim 16, wherein adjustably positioning 



comprises adjusting the vertical height of the substrate. 



18. (Cancelled) An apparatus for electro-chemipally depositing a metal film on a 
substrate having a metal seed layer, comprising^ 

a substrate holder; 

an electrolyte cell; and 

actuator means for adjustably positioning the position of the substrate holder 
relative to the electrolyte cell to provide a desired uniformity of metal film deposition 
depth. 

1 9. (Cancelled) A method for controlling uniformity of deposition rate of a metal 
film on a substrate, the method comprising: 

disposing the substrate in an electrolyte cell; and 

adjustably positiojrfng the substrate relative to the electrolyte cell to control 
said deposition rate. 

20. (Cancelled) /"he method of claim 19, further comprising measuring the 
deposited metal fifm to determine the deposition rate of the metal film on the seed 
layer on the subprate. 

21. (Cancelled) The method of claim 19, wherein the adjustably positioning 
comprises adjusting the vertical height of the substrate relative to the electrolyte cell. 



& ~ — ' — ~~ 

2Sf. (Amended) A method for controlling uniformity of deposition rate of a metal 
film on a substrate, the method comprising: 
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disposing^a^ubstrate in an electrolyte cell; and 
adjusting the/^tei^))osition of the substrate relative to the electrolyte cell to 
control the deposition rate. 

23. (Amended) A method for controlling uniformity of deposition rate of a metal 
film on a substrate, the method comprising: 

disposing a substrate in an electrolyte cell; and 
"~ adjusting the curvature of the substrate relative to the electrolyte cell. 

'j J/ & 

2A/. (Amended) The method of claim 23, further comprising determining the 
uniformity of the deposition layer by measuring the thickness of the metal film. 

25. (Amended) An apparatus for electro-chemically depositing a metal film on a 
substrate having a metal seed layer, comprising: 
a substrate holder for holding the substrate; 

an electrolyte cell having a body portion and an overflow portion, the overflow 
portion defining an opening for receiving the substrate in a processing position; 

an actuator connected to the substrate holder for displacing the substrate 
holder In a substantially vertical direction to adjust the position of the substrate 
relative to the body portion of the electrolyte cell; and 

a metal deposition portion that provides for deposition of the metal film on the 
metal seed layer. 




fpie aseadd the following rtew claims: 



A method for electro-chemically depositing a metal film on a seed layer 
disposed on a substrate, comprising: 

disposing a substrate in an electrolyte cell having a body portion and an 
Overflow portion, the substrate being disposed above an upper edge of the body 

portionr 

varying a distance between the substrate and the upper edge of the body 
portion; and 

contacting a seed layer disposed on the substrate with an electrolyte solution. 
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^f. The method of claim ^j6 f wherein varying the distance comprises varying a 
vertical distance between the substrate and the upper edge of the body portion. 

3 ^ 

The apparatus of claim f$, wherein the actuator is configured to position the 
substrate in a lateral direction relative to the electrolyte cell. 

% 

f. The apparatus of claim j>, wherein the actuator is configured to bow the 
substrate so that the center of the substrate is closer to an anode disposed in the 
electrolyte cell than the periphery of the substrate. 

30. The apparatus of claim 5, wherein the actuator is configured to vary a vertical 
distance between the substrate and the body portion. 

The method of claim w f wherein bowing the substrate comprises: 
applying a downward force to the substrate at a position between the center 
of the substrate and the periphery of the substrate; and 

applying an upward force to the substrate at the periphery of the substrate. 

yL, An apparatus for electro-chemrcally depositing a metal film on a seed layer 
disposed on a substrate, comprising: 

an electrolyte cell configured to receive a substrate in a processing position; 

and 

a substrate holder having a thrust plate and a plurality of contact elements, 
the substrate holder being configured to hold the substrate between the thrust plate 
and the contact elements and to vary a cross-sectional shape of the substrate, 

Jgf. The apparatus of claim 3£ wherein the thrust plate is configured to apply a 
downward force. 

34. The apparatus of claim Z2< wherein the contact elements are configured to 
apply an upward force. 

3) Sfi 

35. The apparatus of claim £2, wherein the thrust plate is configured to apply a 
downward force and the contact elements are configured to apply an upward force. 
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36. The apparatus of claim 32, wherein the thrust plate has a diameter smaller 
than the contact elements. 

37. The apparatus of claim 3Z f wherein the cross-sectional shape of the substrate 
is such that a center of the substrate is lower than a periphery of the substrate. 

0 2-1 

The apparatus of claim jf f wherein the electrolyte cell comprises an anode 
disposed therein, and wherein the cross-sectional shape of the substrate is such 
that the center of the substrate is closer to the anode than the periphery of the 
substrate during processing. 

i 

£9. The method of claim 2s, wherein adjusting 4he curvature of the substrate 
comprises bowing the substrate. 

tit 

The method of claim 23, wherein adjusting the curvature of the substrate 
comprises adjusting the center of the substrate and periphery of the substrate so 
that the center of the substrate Is not on the same plane as the periphery of the 
substrate. 

M. The method of claim m f wherein adjusting the curvature of the substrate O *> ^ 
comprises: ^ 

applying a downward force at the center of the substrate; and 

applying an upward force at the periphery of the substrate. . . 

42. The apparatus of claim 3, wherein the actuator is configured to adjust a 
vertical distance between the substrate and the body portion of the electrolyte cell. 



3/ 



The apparatus of claim jp, wherein a diameter of the body portion is 
substantially the same as a diameter of the substrate. 



An apparatus for electro-chemically depositing a metal film on a seed layer 
disposed on a substrate, comprising: 

a substrate holder configured to hold a substrate; 
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